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PART 1
A Lighter Presentation
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What is Gradient Descent (GD)?
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•When for (most) losses in practice there is no closed-form 
solution minimizer (such as the “Normal Equation”), we resort 
to numerical iterative methods.

•Gradient Descent (GD): Iterative optimization algorithm that 
gradually tweaks the model parameters to minimize the 
loss/cost function over the training set, eventually converging 
to the same set of parameters as the “Normal Equation”.

• By repeatedly adjusting the model's parameters in the direction 
of the negative gradient (steepest descent), gradient descent 
helps the model learn and improve its accuracy.

Iterative Optimization
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How to “Roll” Down?
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Linear Approximation
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The Gradient is the Fastest Way to Roll Down
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How to Choose Step Size
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Fixed Learning Rate Gradient Descent (GD)
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Stochastic Gradient Descent (SGD)
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Stochastic Gradient Descent (SGD)
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Stochastic Gradient Descent (SGD)
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Stochastic Gradient Descent (SGD)
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PART 2
More Details
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Details

• See hand-written notes and discussion in class.
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PART 3
Code Time!
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Code Time

• See assignment and discussion in class.
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Conclusion
Takeaways
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Conclusion
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• Main idea of GD:
• Start with an initial guess for model’s parameters (weights).
• Compute gradient (vector of partial derivatives) of the loss with respect to the 

parameters. The gradient points in the direction of steepest increase.
• Update the parameters by moving them in the opposite direction of the gradient, scaled 

by a learning rate (a small step size).
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